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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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fctt«8W><R;& <7 6 5 4 Sr^-tfJ: 3 £i£3S3*t.& . 
fi^^i. lfittfc£7L&^figtt*%& (£tSW 

Hi. MMCR670<r)7^-yUH672(Cj:oT$l|«l 



$ft*>. 7 <-*K6 7 2<?)rtS«. (1^6 1 3£4j£ 
LT. 4^>h<1^6 1 2^7^;^y>mv;H- 
TW^^6 1 OSrSMIJ-fSWfc&JflSfi*. 
996 1AM* jStRSn/c-fOh<i^6 1 5^. f3 
-^616 ^^tTga^^ig^^y^fcgmg^ 

?&Mzmmzti&. &*'yy?6 5 4ii. 7^-96 

16*^^y^"J^y^ (increienter) 6 18fc$0# 
<i#6 17*a») x A^J6 20^LT(5^>>y^^ 

U aj*6 1 9^LT^Ofi^^9y^fc:S§M-t 

ikfcAoT-f y?v*yhzn&. fiMvyfcom 
\i* 4y?oxy?6i8iz£^>x4y?vxyhZ 
tl* 4y?V*y?6 18(i. 06t^$nTV^J:3 

[0029] lo£7tJiJ^<9PMC£&fflLT. lo 

i?tJiSj@:oMMCR^7 -<-;PHtcJ:S0JW{c^^T 

6 74S:ffifflUT. ©Jai«#6 6 liSr4uSL, -e<0^ 
1< PMC 1 6 6 4*i. ^^y^^^^EIJSi&g 

<7HS@att % jD»H6 6 2tCj:->TPMCl 6 6 4<0 
7C<7Hi{cJPS:^fl. -e^, PMC 1 6 6 4lcfg#)£ 
^S. ^*^7L^(C, ^7^^6 3 2(C. ^7f 
-7^6 5 0T'<^7-ri>^<7)^ >-r-/^^3i<^$ 
ill.. ^7^j/6 3 2<i. ©J8P«-t6 3 1(C«toTV^ 
f-7l^^^6 3 0Sr*]»tT. MMCR07 •f-;l-K6 
7 4 t<toT$iJfflI$i;.|,v;Pf-r^^-t6 6 0t=^7-f 

f-ru^-^6 6 o*<. rnwme 6 1 fcioTaswd 
4Kyh668ii. ^^y^e&ln 
ffl§6 6 2fcjJI^ iHI»S6 6 2JiPMCS:S«rr 

[0030] 06-Cli. m*>yfi)K ^^7x-7 
/KO!MIWlfi3ii:LT0^$*xTV^. -tcoffcbOfc, 
^•»^Sr, ^7x-7;l^*^!B5aWfc^SiL. ^fc 
^'Oh- 99* Wim t )99't5XX/^T99'lz£^ 
x^y ; f9 i^yyx%hi.^z-thZh.ifX'%h. 06 
T1i, &*'Jy9izmm-z,4y7V*y9l>m*Zti 

*u-Y-$hZ.h.1fX-%h. Zcomx\ gTLfc^O 
»Sr* * > h-r S ^ t tfX'Z h . 
[003 1] ^^^t^OjH^^S^ ^Tx-7;U6 
5 0rt<0-e«Jga(i. SS>JlS0$n, ^7L=5r*>o^ 
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^634Wi. »J-fe-yMl#6 21*if. XittHK;*? 

^tmiKMZT^-ye 2 2£#j»-$-s<o{~&ja$ft 

[0032] PMC 1 £.ffi&.<ftf&Z\ 7<i-)VY67b 
it. $lffl&iy6 8l£4j£U PMC 2 6 

8 4 #<5# *^lB«£§»7;tfi.£ J: o tz? h<T> 

mi. in&86i8 2 t«t otPMC2 6 84 Otc^M 
(CiD&SiU PMC 2 6 84tZtmZtlh. 

~?/w-7v?v6 8 o*«. mmm^e 8 1 1 j: orgs 

fSffi (EBrtH*) *«ffi6 8 2(C&4 > ii. iDgf§68 
2«PMC5-!g«f-tS. 

[OO33]±-CW!BLfc0rc«U PMCltcioT. 
VhSft*. #y$B/1{cJ:^T^3;h.£>^T\ PMC 2 

vt. &mMzm?T2ti. ^Tt^^crmfizmt 

I4<ybi)<<kiti&. zcoBX\ *miit. SQgftcSS 
j-rhMzx-ox^mz^tii^Kyytf^^ 
yh-t&jm£mm-?&. pucizx-yx^^yvx-^ 
&4<ybiz. fo**?y?%t>mz&ttvy?t,z&im 

Ta^KOT&tt^VhHftSJRftU fi^PMC 

tiK mMZivfrmtoizmrztifiitiiGizX'ixm 
mz ztttzj <y bm.<^LX-s>i . 
[0034] m7*mit?z>k. sttmtz. *mi<m 
mMizx&mtoTa-tv-vvtem^-fftX'. 

Itis&izXiXBtemzZtiizi&feZtitzJKybnJ 

^yvmm. (immM^ybm.) zmtthtz 
tb0mwff*iztix^&. z^mrnit. ^(ommtm 

^iz£-?Xfflt&Ziz& (Xt vT7 02) . JKOtti? 
*U m^ZtVz&^<otztb(,z5zT ; r-7'>l>(?>m<a£ffl' 1 ) 

m->tz (xf777 04) mz. ZETT-y^mmzm 

m-t&&tl'>yf£V-t-yb?& (Xfv7706) . 

T7 08) . -^T'*>£l§£Wi. ^Tx-T-;HIB(C 
KiS^&^^y^Jr^y^'J^OhL (Xf777 1 
0) s £«9$ailli % A. y ?LTTn-fe-y-tf-«D|£ 

[0035] ffifflTO:$^-f<yh)!)<ML^*>o 

fcZfto (Xf777 12) . *dY*Siaa(C«i. fit 



ttvyfzmmPMCiztimi. zvwmu. iv-t 
<xr-y7-7i6) . ^o-e^v^ 

tt. 7n*vW&±Lfi:frt'ofrlzm-&Wfe : S:'tTO 
Uf777i8) . -tdTSrv^ta. 

a. )v—t ■ lx. oasu un-r 

h. 7a* -/^^fitLX^h^izM. ,!<7>3aiJUi& 
[0036] *«Dffcb 0 £«0J8Bli, JSa^cO^C 

tfm*imizi$tix^&mznimmzm : rzti&. 

Wt&T L^rvvl^— 7'*%$ttT ^£ d t X'b h , 

[ o o 3 7 ] 08 z^mth k . fttmiz. stswro 
-t vrco&m-f&m tx . mmzmztifzti 
Giz£ixmmzztitzm%.ztuz4iyb<o4<y 
bmm®*m.?&*z#>v)xmff7ikztix^&. ±t 
&<fz£? iz. mi^^-^^mmu^x^it. to 

[00 38] £<7>«UI<i. V7h«7x7**» ^7Lfc& 
4 h^Ill^Sff Srft 3PMC £R* 
JRS^t:iBJ&$it& (^f 778 02) . d<o 

^SffiSrftdPMCSriig^BXI. (Xf-/7804) . 
*<D&, PMC*>4,^JRo^fi<0S<0ll^ft«L 

r-y 7-80 6) , tstmmzmf^tv^^izmth>(^ 

yb<7)®WUZ'O^XiiiJim££&-t& Uf7780 
8) . 

[0039] *%mi)<i>tzL>?4kmi. ±(C*L^*fl 

Oro-fe » -^«5rfB»-ri.^<OKlgW5ltf ft: J: -> 
T, fitS«7-u-fe-yt)-<0ttlE*57c<g(cfiT-n»^lg1x* { 

*>h. *?mt. &®mzmztihifcGcD&mz'zm 
^■htzvxnum&xvi'XT-^w&L. -ecois*, ~> 
A7-j*m%tf. aii^ftmmmizxixy'v-t yy 

<7)&&*ifclz&T LZ^XolzthZt #X'$ &±o 
\,z-tt>. 

[0040] fzt t\£ . snn*4HA. > ^ uffi««6& 

mftco&mit. 1 • 'yyat^i'l 

StigHUT. m^c«U • ^7*^XrA^<$ffl-ri.c: 
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^^x$tat^x<o^oimx\ wmisitxtftz 
<mnm&m&&&m&x'£%\,\ mnx&j ■ *x 

ti&ztThh. ^n^tihtao. iW(ro*firt>#3 

$1 W<Jl> ■ df+ y i^jL • $.XtflF&t&ffiLT7v* 

y-wmmizmfTTZhzktmti^. lizv-> 

[0 04 1] ntt^y >*rA*a4a&£ffiJB-*-£ 
SflSifcftfcM's.&tr*- (reorder) £i:"C*S. ifir<£ 

&^tt£?rri>.r ta<-c£ &<ot\ mfcs 1 • * 

£>&. t^ocoii. miU^ $x»K 

7*-y-mfTvtzizz<r)&mw. ztizmzt&z 
[00423 *wm%> tz h-t&mn imtLX, 
th&imizmyzturztiiGcomi ■ », 

• $XlzimLX*btlh J t4?Mz~o\\XWfct hZ 
b *<T'£ 6 . -to J: ^ &x h t S#5g<Dffljg*< 

T-f£&mLX. =Jyy\M 7<D3Sg. V7h^xTO 
*S5*fcliA- H •> x rt&frco^gt, L < ttZti$>m. 

&tzftozttfX'$z>. -mz, zitn. 
hm&temz&m-&ijm<r)i^x'h&. #<sm 

&$iz£&%m<?>mit l zmt&4^>h<7)®m : t:&&r? 
iztizx^x. mmmvttmmm-t&zbtfx' 

[0043] ^izmffctzT-ttmisXT^izmm 
LxxmizmwixttztK *%m<r>)m$:. ti^o 
^y^a.~^mm<maxif^ t ztzmx-BXi-r 
zzbtfxz. wHfjomfizmmtz&mzti 
h mwmk<nmm%w®zmmznmzmi $ 
tih z b i s 6-e*>^ ozb tarts 



[0044 j *mic?>mty\±. mmbmwoBttwtzib 
tz&^ztifz i><7)X'f> 0 , mmx-f>& z b zwmtt: 

i><?)X'l*%<. fflTiiZtiKBBtz^mi&mm-t&Zb 
£MmUzl><7)X'i>%\\ £&<7)mffimti£V3S&B 
®AK m%lzteW&Tt>?>o. UtePKi. 

mbmmm^mmmtr&h j:<bm!u smztifzttg. 
<?>mizm& $ t ztzffiEztmtizt 
BBizmix%gmtf*m*mmi-zfi:#>iz&iRii 

ti. m£ZtrJzi><?)X't>&. 
[004 5 J £b#>b LX. WJIOffi&fcllLTfclT 

[0046] ( 1 ) SmWro-b rtk.mk<nii*ry9 

Kcov^TSSL. |tfSStSW7-o-fe.yi?-fc:J:->Tllfi : 
^ix^-t^X^^iz^X. m&%feztiw<.yh 
<0y^lliaeSr4£jSL. !5feft«Wro-b>y-9-{cJ:oT 

( 2 ) i-Kx<Q&<$izmt&mifZfeZiifz't *<yh<D 

m.<omm^b % -f<.x(r>%Titztii&zmt&mi 

t^Zixfz4*yhcomi<r>mzm&b<Of3<mt:. a? 

frtBf^$^:>f <y v<r)mLmiLb Lxstm-hxr 

*ti?ti\,z^xmi<ry%feZi\lz4 <y h ^^m~h 
XT-yrmUzSts. _kfg ( l ) (ciBiJO^. 

< 4 ) &t8WTU-fe y if ? y * £-&tf T- 

m&m.<r>i]*7y?<o*<?>&t}*7y9ifi^ lua-f-^ja 

;p • 4 ^yh ■ ti'>y?£t'<-X<oGi<frizfflmttv^ m 
17u-*)V - 4^y\- ■ *)*7y-?Z'&lLtziii$\,zm 

mm. Rmu^yhzmfeL. m^mjra-t 
•ywzx hft<£<7)ntfwzmeft%.ztitz4 <y h^o 

auzfmix. my?g.\.yu-rt>v - jKyv ■ ij^y 

2^o-a';i, 4^yy- i)*jy?\tfm-$htt. 
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(5) m§B&iyv-><>V- t)*7V9ij>t,<r> 
y?fr^<F>4^yb®Wk<rm<nm:. m&kfflt)7u 

$t>izisti. ±ie (4 ) telecom 

?W&i'X*r2*ftX'4 ^yhom&msrfhirmTb 

*i yf&t>m*W). musmstiTu^wzZi^x 

%£lzmfZti&iSii$£mt iffiZZtLM Kyy-m, 

l-&mz^ztitz4*ybtomi<r>m3m®.t. -tK 
x<v&i Lfzti&zmtmsif&szistitcJ <w<m 

^x&wbtmfiztifzfii^izmt&msemfcztitij 
<y hermnsi&t Lxum^z-m. 

( 7 ) %m)Tu-kvy-tmm<?)$*>-yftZ&tJT- 
fwmisAT&mx'J b zmtthirmx&ix. 
mvm.<?>i}*7y-5><r)*<v&t]*7y-?i)K itfieT-^sa 
Si^TArtcojgjgSft*^ *y Y<r>$&£i)*;y b 

u &m-&4<ybzm%.L. masjesiifc-f'O' 
h£l££U ¥iJZ<?tefcZtxM<yb0)mico®iii!,z 
emtx. %\.ii*7y9i$W%2i)*7y9*4y>?y 
xybt. ^oZETotinbizj&gLx . mgm2#v 
y?£%3*vy?izimf&mi. 

(8) fries itvyftf. mi&msfjTu^ y^zx 
^xmfizixz^x<^&izmt&ftfe<7)mfeztiti 
-y ^.yb o$s££ A^yv-th. ±m (7) tzsmnx 
m. 

(9) ttE£2*9>'?4<* K£^>#^(cRt&1$£(0 

izsffiwim. 

( 1 0) tfffESBS^y?*^ BufElSlSWrn-b.y-t(c 
J: ->X%£izmTZtihfii^l l zmth®fe<7)1ffiZ2tlfz 

i^ybm&zwyb-th^ ±ib(7) tea*** 
a, 

(in &®.mzmf2tifzifcGizmtm%cr>mfeit 

T&zuz-ttj. ±ie (7) izimvum. 

( i2)wmrv±v j >rtmL(r>ii*7y?tz-£tsT 

-9W&y*TJ±nX4^ybi^thtzib<ri3mx 
h-^x. mWtm.<r>**7y* cr>*cr>&/i'jy?ii\ mt 

T-?&Wyx^J±ft<r>fej£2tif^<>bcr>%&£t} 
OybL. ffflti>4'<.yb$:%m-i>t:tf><&ffib. 



txfz4'<.ybl,z-3\,*x'&m-&fztfx?&&t. wisS&m 

tfj7a±v?££ r>X$mZtX&^KX(Otii&zm-& 

mmfeztuzjiy b(omi®m&j$.-tz,tz#x?>m 

1 ¥St s mflBSmwrn-fe -y -^fc J: -> X^izmff $ 

(13) ^T<9#^(cW^&f!iE*§5g$fifc4 <y h- 

c^>m.(om^m^.t. i-^.x<7y^jitz^izmtm 
m&zstiM <yb <rmE.<nmmm. t <om<mt: . 

HufBtS&WTu-b >y Wz J: -»Tft««fc^rS*ifc*^ 
-f Sfctfxo^K£$ ^(;^tr. ±K ( 1 2 ) fclE&Og 

a. 

(14) msiiktm7'n±>yWz£'>xmrZixh$s<$ 

<?)zix?ix*zr>\ ^xm&<r>m%z tuz 4 <y b *%m- 
htztbv&mzhiz'&ts. ±ie ( 1 2) (cgesog 
s. 

(is) m&cr>tj'yy?z<&ts&im7a*yvi*i<?>4 
<ybco®&£m&&tztf><?>>'ATJxX'h-?x. mm 

m^)i]^y9<r)^(r>^i]^y^tK wmWtoTv* 
-rtn<nfe^ixtz4^yb(nft&$:i]iiyb\.. mB 

immyv*: -y viz x ^xmf^tih-r^x^^zm 
-r&ftfcztvrzj <y b<om.®mm i a^y^h 
m*mtzit><7)%i&mt. wmmmru^^zx 

r>X&&zmTZii&ft^lzm?hwiMt!i%Zn*zH'< 

ybco%tk®fk£m2/}>yy?fre>m*m&tztbe>m2 
*gt, ^x^Gizmi-mmmfeztitzj^yb 

fffeSMTu-fe y?izj: ->X®.Wmzmr2tUZ$i^ 

izmtmmm%.ztuz4'<yb<Dmi®&t txmn 

(16) StSWra-fe >y^i:1SS<0^'»-^ i: £-£tfr 

b-oX, mWm.ntiVyfW'bcD&fiiiyflfi. I5IB 
r-^^a^xrArt^^^^^^y b<r>%i£k*i 
*?ybL. l£®frh4<yY*fkfetz>t:#><m\tt 
t , mfisatgWrDt y-9-(c J; ^.^collfitft-frffijg 

tiitX?)&3ti&t. BiilESlSWrn-b y-ttcioT^ 

tuff $n€»tfe^ra-ti»fiie^$^-f <y b<?m 

( 1 7) 1S^<7)^'>>^^#tfSlSWra-fe.y-trtT-'f 
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[02 ] *%BBc7)»i u^isftfcj* . tfffi^saa-r 
[H3 1 2^ffmm^^ ■ ii*}V9(F>mmwmh 
[04 ] t*? h*7*~y-&wmmTx3*: v*m<?> 

[05] &«lftTu-t: -y VftX'ffiikth Z. t W# 
[06] *%Bg<7)*ffifc:J;?,. ^7L^«^(c|»-&'f 



[07 j *m&^miz±h&mi7u± * -watte 
t-mx. fzTttitit&zx^xwzmz ztmmz. 

mst) i%n?&K&(ow£t:*'tfflmx't>&. 
[08] ikmtora-t'yy-txtm^-ftmmLx. & 

*k-t%tmx'bz. 

6 10 V/H-7V?1f 

612 Aovm^- 

614 JObf? 

616 f3-r 
6 18 ^y^iMy? 

62 2 f3-y 
630 v;i^f7i/;t 
6 32 ^T^^ 

634 mmtr 

6 50 ^Tf— 
6 52 
6 54 
660 

662 «3ff 

664 PMC1 

668 -fCh 

670 MMCR 

680 V/Pf-Tl/?^ 

682 JngSI 

684 PMC 2 
688 4^>b 
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